
10. (Twice Amended^ A method for etching a pattern on a workpiece including the steps of: 
selecting a workplace with a hard mask deposited over a layer to be etched, which hard mask is 

comprised of a reactive mental; 

processing the worKpiece in a reactor using an etch step and exposing the hard mask to the etch; 

and 

slowing the rate of etosion of the hard mask by providing energy to the reactor in order to 
increase a rate of oxidation ofjthe hard mask. 

1 1 . (Previously Amended)! The method of claim 1 0 wherein: 

said step of providing ehergy causes the substrate in the reactor to be heated to a temperature in 
the range of from about 80°C td about 300°C. 


12. (Previously Amended) 
oxidizing the hard mask 


he method of claim 10 including the step of: 
ither prior to or during the processing step. 


13. (Previously Amended) Al method for etching a pattern on a workpiece including the steps of: 
selecting a workpiece with a hard mask deposited over a layer to be etched, wherein said hard 

mask has a low reactivity to the etdjh chemistry of an etch process; 

processing the workpiece inla reactor using the said etch chemistry in order to etch the layer and 
exposing the hard mask to the etch cjhemistry; and 

providing energy to the reactbr in order to increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion of thfe hard mask. 

14. (Previously Amended) The method of claim 13 wherein: 

said selecting step includes selecting a workpiece wherein said hard mask is comprised of a 


reactive metal. 
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15. (Previously Amended) The rrtethod of claim 13 wherein: 

said selecting step includes selecting a workpiece having a hard mask which comprises at least 
one of titanium, aluminum, tantalum, tangsten, cobalt, and molybdenum. 


16. The method of claim 13 including the step of: 

exposing the hard mask to a /stream of oxidizing gas in the reactor prior to or during said 
processing step. 


17. The method of claim 13 incwiding the step of: 

exposing the hard mask to aj stream consisting of one of oxygen, nitrogen, fluorine, boron, and 
carbon and any combination of oxygen, nitrogen, fluorine, boron and carbon. 


18. (Previously Amended) Thfc 
said selecting step include > 

mask. 


19. The method of claim 13 wherein 
said selecting step includes 


20. The method of claim 13 including 

exposing the hard mask to 
in order to oxidize the surface of the 


21. The method of claim 13 w 
said selecting step include; 


method of claim 13 wherein : 

selecting a workpiece with a lithographic layer covering the hard 


selecting a substrate having a hard mask which is readily oxidizable. 


the step of: 

stream of oxidizing gas in the reactor prior to or during said etch step 
hard mask, and thereby slow down an etch rate of the hard mask. 


herein: 


placing a hard mask (1) which has been or (2) which can be oxidized. 
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22. (Previously Amended) A method for ^tching a pattern on a workpiece including the steps of: 
selecting a workpiece with a hard mask deposited over a layer to be etched, wherein said hard 

mask has a low sputter yield and a low reactivi y to the etch chemistry of an etch process; 

processing the workpiece in a reactor u ;ing the said etch chemistry in order to etch the layer and 

exposing the hard mask to the etch chemistry; fend 
providing energy to the reactor in ordei 


to slow down the rate of erosion of the hard m isk 


23. (Previously Amended) The method of claim 22 wherein : 


to increase a rate of oxidation of the hard mask in order 


said step of providing energy causes 2 
the range of from about 80°C to about 300°C 


24. The method of claim 13 including the 
oxidizing the hard mask either prior t 


25. (Previously Amended) A method for 


workpiece in the reactor to be heated to a temperature in 


step of: 

) or during the processing step. 


* etching a pattern on a workpiece including the steps of: 
selecting a workpiece with a hard mask deposited over a layer to be etched, which hard mask is 
comprised of at least one of titanium, titanium Compounds, aluminum, aluminum compounds, tantalum, 
tantalum compounds, tungsten, tungsten compounds, cobalt, cobalt compounds, molybdenum, and 
molybdenum compounds; 

processing the workpiece in the reactor iking an etch step and exposing the hard mask to the etch 
step; and 

providing energy to the reactor in order td increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion of the hard maskA 


26. (Previously Amended) A method for etching a pattern on a workpiece including the steps of: 
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depositing on a substrate workpiece and over a layer to be etched a hard mask comprising at least 
one of a reactive metal, an oxide of afreactive metal, a nitride of a reactive metal, a fluoride of a reactive 
metal, a boride of a reactive metal, and a carbide of a reactive metal; 

processing the workpiece infthe reactor using an etch step and exposing the hard mask to the etch 
step; and J 

providing energy to the reafctor in order to increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion off the hard mask. 

27. The method of claim 26 Wherein: 

said hard mask is selected from a material having a low sputter yield. 

28. (Previously Amended) A method for etching a pattern on a workpiece including the steps of: 
depositing on a workpiecb and over a layer to be etched a hard mask, wherein said hard mask has 

at least one of a low sputter yield and a low reactivity to the etch chemistry of an etch process; 

processing the workpieca in the reactor using the said etch chemistry in order to etch the layer 
and exposing the hard mask to thfc etch chemistry; and 

providing energy to the riactor in order to increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion bf the hard mask. 

29. (Previously Amended) A method for etching a pattern on a workpiece including the steps of: 
depositing on a workpidce and over a layer to be etched, a hard mask which comprises at least 

one of titanium, titanium compounds, aluminum, aluminum compounds, tantalum, tantalum compounds, 
tungsten, tungsten compounds, dobalt, cobalt compounds, molybdenum, and molybdenum compounds; 

processing the workpiece in the reactor using an etch step and exposing the hard mask to the 
etch step; and 
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providing energy to the reactoj 
to slow down the rate of erosion of the! hard mask, 


selecting a workpiece with a 


in order to increase a rate of oxidation of the hard mask in order 


30. (Previously Amended) A me :hod for etching a pattern on a workpiece including the steps of: 


lard mask consisting of one of a reactive metal, an oxide of a 


reactive metal, a nitride of a reactive metal, a fluoride of a reactive metal, a boride of a reactive metal, 


i compound comprising any combination of an oxide, a fluoride, 

eactive metal, deposited over a layer to be etched; 

e reactor using an etch step and exposing the hard mask to the etch 


and a carbide of a reactive metal, and ; 
a nitride, a carbide, and a boride of a ] 
processing the workpiece in tl 
step; and 

providing energy to the reactjbr in order to increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion of tfhe hard mask. 


3 1 . The method of claim 30 wherein 

said selecting step include 
titanium, titanium compounds, a 
tungsten, tungsten compounds, colpalt 


32. (Previously Amended) Tie 


selecting a substrate having a hard mask which consists of one of 
uminum, aluminum compounds, tantalum, tantalum compounds, 
, cobalt compounds, molybdenum, and molybdenum compounds. 


exposing the hard mask 
boron, carbon, and ions or radic 


ions or radicals of boron, and io is or radicals of carbon in the reactor prior to or during said etch step. 


33. The method of claim 3( 


method of claim 30 including the step of: 


said selecting step includ 2S selecting a hard mask consisting of a reactive metal; and 


to a stream comprising of at least one of oxygen, nitrogen, fluorine, 
Is of oxygen, ions or radicals of nitrogen, ions or radicals of fluorine, 


wherein: 
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said selecting step includes selecting a substrate with a hard mask, which hard mask is comprised 
of a metal with a low sputtering yield. I 

34. (Previously Amended) A method for etching a pattern on a workpiece including the steps of: 
selecting a workpiece with a hard mask Consisting of one of a reactive metal, an oxide of a 
reactive metal, a nitride of a reactive metal, a fluiride of a reactive metal, a boride of a reactive metal, 
and a carbide of a reactive metal, and a compound comprising any combination of an oxide, a fluoride, 
a nitride, a carbide, and a boride of a reactive mfetal, deposited over a layer to be etched; 

processing the workpiece in the reactorAising an etch step and exposing the hard mask to the etch 
step; and / 

providing energy to the reactor in order to increase a rate of oxidation of the hard mask in order 
to slow down the rate of erosion of the hardfmask. 

35. The method of claim 13 wherein:/ 

said selecting step includes selecting a substrate wherein said hard mask comprises at least one 
of a reactive metal, an oxide of a reactive metal, a nitride of a reactive metal, a fluoride of a reactive 
metal, a carbide of a reactive metal, a bdride of a reactive metal or some combination of a reactive metal. 

36. (Previously Amended) The ijhethod of claim 10 including the step of: 

using the etched substrate to/fabricate one of a semiconductor chip, a magnetic head, and a flat 
panel display. / 

37. (Previously Amended) Thjb method of claim 10 wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive metal and a 
compound of a reactive metal; an 1 
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said selecting step further includes selecting a hird mask comprised of at least one of titanium, 
aluminum, tantalum, tungsten, cobalt, molybdenum, copber, nickel, iron, and compounds of at least one 
of titanium, aluminum, tantalum, tungsten, cobalt, molybdenum, copper, nickel, and iron. 

38. (Previously Amended) The method of claim 1 0 wherein: 

said selecting step includes a hard mask comprised of at least one of a reactive metal and a 
compound of a reactive metal, and said compound co/nprises at least one of an oxide, a nitride, a fluoride, 
a boride, and a carbide of a reactive metal, and ajiy combination of an oxide, a nitride, a fluoride, 
boride, and a carbide of a reactive metal. 

39. (Previously Amended) The method of dlaim 10 wherein: 
said selecting step includes a hard mak comprised of at least one of a reactive metal and a 

compound of a reactive metal, and said compound comprises any compounds formed by exposing a 
reactive metal to ions or radicals of at least jne of oxygen, nitrogen, fluorine, boride, carbon, and any 
combination of said gases. 

40. (Previously Amended) The methcfd of claim 10 wherein: 
said selecting step includes a h^rd mask comprised of at least one of a reactive metal and a 

compound of a reactive metal; and 

said selecting step includes sheeting a hard mask consisting of one of titanium, aluminum, 
tantalum, tungsten, cobalt, molybdeJxm, copper, iron, nickel, and compounds of one of titanium, 
aluminum, tantalum, tungsten, cobaltf, molybdenum, copper, iron, and nickel. 

41. The method of claim 38 ^herein the processing step operates at one of below atmospheric 
pressure, atmospheric pressure, and above atmospheric pressure. 
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42. The method of claim 10 wherein: 
said selecting step includes selecting af workpiece having a hard mask which hard mask 

comprises of one of titanium, aluminum, and tantalum. 

43. The method of claim 10 including the/ step of: 
exposing the hard mask to a stream pf oxidizing gas in the reactor prior to or during said etch 

step. 

44. The method of claim 10 including the step of: 
exposing the hard mask to an oxidizing stream comprising of one of oxygen, nitrogen, fluorine, 

boron, and carbon gas, and any combination of oxygen, nitrogen, fluorine, boron, and carbon gas, in the 
reactor prior to or during said etch step. 

45. The method of claim 10 Mierein : 

said selecting step includes selecting a workpiece with a lithographic layer covering the hard 

mask. 

46. The method of claim 10 wherein: 
said selecting step includes selecting a substrate having a hard mask which is readily oxidizable. 

47. The method of claim 10 wherein: 

said selecting step includes selecting a substrate with a hard mark, which hard mask is comprised 
of a metal with a low ^puttering yield. 


48. The method/of claim 10 including the step of: 
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exposing the hard mask to a stream of oxidizing gas in the reactor prior to or during said etch step 
in order to oxidize the surface of the hard mask anti thereby slow down an etch rate of the hard mask. 

49. The method of claim 10 wherein: / 

said selecting step includes selecting a hard mask (1) on which has been or (2) on which can be 
developed at least one of an oxide, nitride, fluoride, boride and carbide. 


Attorney Docket No.:TEGL-01082US2 SRM 
jlohr/tegl/1 082us2/1 082us2.01 4. wpd 


- 10- 


